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\ (54) Title: VEfflCLE MOUNTED CONCRETE MIXING DRUM AND METHOD OF MANUFACTURE THEREOF 



(57) Abstract: A method of manufacture of a vehicle 
mounted rotary concrete mixing drum of the type having an 
opening at one end for receiving and/or discharge of concrete 
therefrom and at the other end, means for engaging a drive 
assembly so as to rotate the drum for mixing or discharging 
concrete. The drum is manufactured from at least one mould 
using at least plastics material and further includes integrally 
attached vanes outstand from the internal surface of the drum 
forming an archimedian spiral disposed such that when tlie 
drum is rotated in a first direction, the concrete contents are 
mixed and when the drum is rotated in a second direction the 
contents are discharged from the drum; wherein, the method 
comprises the steps of; a) preparing a first generally helical 
inner mold part containing a surface extending between first 
and second helical edges; b) mounting the first helical inner 
mould part on a support c) enclosing the inner helical mold assembly within an outer mould formed by at least one outer mold 
part; d) fitting a second mating inner helical mold part to the first inner mould part to form an inner mold assembly; e) injecting 
a polyurethane elastomer into a cavity defined by said inner mold assembly and the outer mould assembly to form an inner wall 
element comprising one half of an interior wall of the mixer and one helical blade; f) allowing said polsmrethane to cure; g) removing 
said at least one outer mold parts to expose said inner wall element; h) removing said inner wall element one said inner molds; 
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VBfflCLE MOUNTED CONCRETE MMNGPRUMAITO METHOD OF MAITOFACTUKE 




The present invention relates to concrete mixing apparatuses and more particularly relates 
to a vehicle monoted plastics dmm for mixing concrete and a method manufacture 

thereof, 
PRIOR AR T 

The building industry makes widespread use of concrete mixitig trucks for transportation 
of ready mixed concrete to sites for concrete pours. These tracks typically comprise a 
large mLxing assembly including a mixer druni mounted to the vehicle and \vidch is 
connected to a mixer drive for tnixitlg concrete contents during transportation and for 
discharge of the contents on site. The drive system comprises a gear box which takes 
power ftom the vehicle motor and which applies a mixiiig torque to tte dmm imparting 
axial rotation to tihe drum with the torque being adjustable depending c^hw» the operating 
requirements. The above general arrangement is described in United States patent 
4,583,356 which discloses a concrete mixer truck having a mixer drum adapted to be 
rotated by traction motor of the vehicle Uifough an auxiliary transmission of the 
traction motor transmission. 

According to the known vehicle mounted mixijig assemblies, the mixing drum rs typically 
of heavy duty steel construction and is disposed at approximately 10 to 15 degrees from 
horizontal. The drum is fitted with internal vanes or mixing blades defining an 
atchimedian spiral so thai as ihe dram rotates in a first direction the concrete held therein 
is mixed and as the drum is rotated in the opposite direction, the concrete is discharged 
firom the drum via an elevated discharge orifice under the reverse action of the internal 
spiral vanes. The drum is disposed such ttiat the drive end is lowest and the discharge and 
is highest relative to a generally horizontal plane of the vehicle. 
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While Steel dmaas have been in use *br many years, ihey suffer from a number of 
attendant disadvantages relating to their cost of manufecture and iqslacement, working 
life, wear characteristics, weight and volunie. 

Steel dmias are eagpaDsive to loaaufecture due to their labor intensive construction which 

5 involves rolling steel sheets into conical portions and cylinders which once febricated are 
then welded to form the finished tank. The archimedian spirals formed from flat sheets 
are then welded i«to posmm inside tfte druro. As concrete is a highly abrasive material, 
internal suri^ces of steel drums are subject to significant wear abrasion. This occurs 
particularly on the sHT&ces which take slump impact, sliding fiidion and shear load 

10 leading to eventual wearing out of the drani, 

Typically, a steel drum tised every day might last three to five years, thereafler requiring 
leplaoement at significant cost The abrasion of internal sur&ces is increased where there 
are chaoges of slope in the druju walls usually where tlje segments of the drum arc joined 
The mixing blades are welded to the internal snrfece of the druin causing sharp angled 

15 recesses in which concrete can gatlier and eventually build up degradmg the internal 
surface and providing a catchment for further unwanted build up of concrete. By its 
nature, a steel suifece is relatively smooth and whilst this may be desirable for the 
purpose of preventing concrete build up on the walls of the drum, the inter&ce between 
' Ihe concrete and steel wall is an area of abrasion rather than concrete mixing. . 

20 Ideally, txthsmg of concsrete should take place throughout the whole mix, but in the steel 
drums, optimum mixing does not take place at the boxmdaxy layer and in crevices in 
which conorete may collect In fact, due to the nature of the frictionai intear&ce between 
the steel sur&ce and concrete boundary layer, laminar flow occurs resulting in little or no 
m.i3{ing at the boundary layer. Tlie reason for tin's is that the aggregate in the concrete 

25 slides and abrades ( with reduced or no mixing) raltoei than rotates to Jacibtate mixing. 
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Thus there are 'dead' spots in Ihe mix where w mixing takes place and whesre ihsa-e is an 
increased potEiitial for uttwanted collection of concrete. In addition to liie above 
problems associated with the use of steel mixing drums, there are cost and weight factors 
which add to inherent inefficienoies la use of steel drums. Due to the dead weight of the 
5 steel drum, its volume must be restricted so the combination of the dead weight and 
conorete weight must be maintained Vfithin the nmumim allowable loading limits for the 
vehiek to which the drum is attached 

An alternative to the fenown steel drums was proposed in PCT I«(«efnaJional patent 
appOcatioo PCT/AUOO/01226 to Rodgers and Khouri. That application teaches the 

10 possibility of tising a lightweight itiaterial such as plastics for construction of a conorete 
mixing dran as a substitute for steel whilst reoogniziJig that there were numerous 
stmctgral and manuJfectocing difficulties to be ovMcoms in making the transition to 
plastics not the least of which was the production of a drum which could withstand the 
high static and dynamic loadings to which truck mounted mixing drums are subject to in 

15 normal operation. If the weight of the dtutn could be reduced without comiHOimsj)^ and 
possibly increasing drum volume, the weight reduction could be taken up with additional 
concrete thereby increasing the pay load. 

There ajre variety of concrete mising *imi anangemente disclosed in the prior art none of 
which as ftr as the inventor is aware anticipate the method of manufeoture of a plastics 

20 drum to be described herein. 

United States patent 4,491,415 discloses a lightweight, pear shaped rotary mijdng device 
opai at one end and Imiag an axially elongated socket at the large end The drum is 
rotatably supported on a unitary base havir^ a transvetseJy extended forward end and an 
iqjwardly and angularly extending rear end providing a bearing portion detachably 

25 engagable with the socket to rotatabfy si5)port the drum at an inclination of about 35 
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degrees. The dnm has a pltnraljiy of axially extending radiaJ fins for lifting contents in 
rotation tiiereof and is preferably fashioned from molded plastics materia! either as a 
tWJtaiy body or as a plurality of interfitting parts. The dram described in this patent is for 
light duty operation and does not have the structural and materials chatacteristics 
necessary for heavy duty concrete mixing operations. 

United States Pu'tent 5,118,19$ discloses a cement mixing apparatus with a cradle support 
assembly and including a polyethelync cement rcubdng drum held and supported by a 
taradle arm assembly fbrjned of cradle base stqjport braces and upright cradle arms which 
interfit into cradle arm necesses which eac pFc&rmed -with the polyethylene drum. A bull 
gear drives liie polyethylene drum. The dram disclosed in this patent is intended for light 
duty cement operations and does not address the structural and manufacturing 
requirements fbr heavy duty operations. United States patent 5,492,401 discloses a 
concrete mixer with a mixing drum consisting of high density crosslinked polyethylene 
material The drum includes a bcfttom si?>ported buy a conventional rigid metal pan 
secured to the external sut&ce thereof to rigidify the plastic drum and extend the life 
expectancy of the plastic drum by enabling the concretB mixer to be used to cotoplete a 
mixing job at a job site even though movement of the concrete mbs within the drum 
during repetitive mixing cycles may ultimate^ wear a hole through the bottom of the 
plastic drum. Paddle assemblies are postttooed interiorly of tAle drum and oriented to 
maintain mim'mttm spkshid® during the mixing operatioiL Not only is the drum disclosed 
in this patent unsuitable for heavy duty vehicle mounted operation the patent in feet 
teaches a means to accotomodatie a wear j&iJujo on site whereby a hole could be warn 
teough the wall of tbe drum. 

The prior art teaches use of plastics drmms for small cement mixing operations. However 
there are inherent difBcultics in manufacturing plastic drums to an acceptable standard of 
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Strength and reliabflity. Plastics drums requiiB use of materials which for a dram profile 
by use of a mould. As the discharge oporinig to a dnjm is jjarrower \bm the remainder of 
the drum, it is not possible to remove a mould iroro an imer suf&ce unless the drum is 
toade in sections which can be joined to form the drum structure. A nuniber of methods 

5 of manufecture of phstics heavy duty mixing drums have been proposed in PCT 
application PCT/AUOO/01226 which discloses a hea^ duty rotary concrete mixing drum 
for attachmeni- to a vehicle vrfiich is characteriiBed in that the drum is manufeotured from 
at least one mould and fiom at least one plastics material and wherein the drum includes 
an innH- surfece having a property which projiDOtes jBiximg of the concrete at the boundary 

10 layer between the concrete and said inner surface and reduces wear. 

A nwxiber of diSereut methods were proposed in that application for the naanuacture of a 

drum, of the type disclosed. 

DJVElSmON 

The present invention seeks to provide an alternative mdhod of construction of a 
15 heavy duty vehicle mounted rotating cement or concrete mixing drum fabricated fiom 
plastics naatfirials. Ihe drum produced try the method of the invention described hoceia 
overcomes the aforesaid disadvantages of the prior art and maintains efficient concrete 
mixfing characteristics. According to the invention there is provided a method of 
construction of a plastics concrete mixing drum wherein i3as method includes the use of 
20 inner and outer molds eadi made i^ from separate Ofould parts which are divided along 
two helical Ihies raid way between the mixing blades thereby aBovif formation of a drum 
interior from two identical molds. 

In one broad form the present invention comprises: 
a Rieihod of manufecture of a vehicle mounted rotaiy concrete nwxmg drum of the type 
25 having an opening at one end for receiving andyor discharge of concrete therefrom and at 
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the other end, nieaiiis for engaging a drive assembly so as to rotate the drum for mixing or 
discharging concrete; wherein, the drum is manufiictured from at least one mould using 
al least one plastics Diaterial; wbesrein tbe druta furthex iocludes iotegraJly attaclied vanes 
>vhich outstend &om Ihe int^al snr&ce of the drum fbrming an aiohimBdian spiral 
disposed such that when the drum is rotated in a fijrst direction, the concrete contents are 
mixed and when the drum is rotated in a second direction tiie contenlts are discharged 
Seom said drum; wheiein, fhe method conpcises the steps of; 

a) preparing a first generally helical inner mold part containing a surj&ce extending 
between first and second lielical edges; 

b) mounting the fust helical inner mould part on a support 

c) enclosing tbe inner helical mold assembly within an outer mould ibrmed by at least 
one outer mold part; 

d) fitting a second mating inner helical mold part to the first inner mould part to forni an 
inner mold assembly; 

e) injecting a pol3rurethane elastomer into a cavity defined by said inner mold assembly 
and the outer mould assembly to form an iraier wall elejnent comprising one half of 
an interior wall of the mixer and one helical blade; 

f) allowing said poljottethane to cure; 

g) removing said at least one outer mold parts to ejqpose said inner wall eteaaeut; 

h) removing said iraier wall element one of said inner molds; 

The method preferably conpises tfhe additional step of placing a leinfiMcing inembeic in a 
recess formed in said inner mold part Steps a) - h) are repeated ttieteby pfovidaag a 
second belicaJ injjef vwall elemewL The first and second helical inner wall elements axe 
complimentary and combine to form an inner wall sur&ce of the itot'cing drun). The 0r$t 
and second helical inner wall elements are then preferably placed into a jig where 
opposing edges of said elements are held acUacent; the wall elements defining aa inner 
cavity of said drum. Opposing edges of the elements are Sealed to cotttpleie the inner wall 
of the druin. Tbe inner wall is removed j&om the jig and placed the inner waH on a 
mandrel such that the mandrel is disposed in. the inner cavity. The inner wall is placed on 
'Que mandrel via an open end of the imier wall whereupon structural layers of glass fibre 
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rejtu&reed plastic axe applied to polyuiethane inner layer. Preferably, the internal 
sur&ce of His drum includes an elastomer vviuch will allow mixing of the contents of the 
concrete at a conciefe boundary layer. 

The reitidEbroing member is preferably a continuoxis rope inserted in a recess in a fl)nnation 
vMch will form l^lical blades. 

The tnethod includes the use of inner and outer molds each made up from separate 
mould parts wbich are divided along two helical lines thereby allowing fomiatibu of a 
drum ititerjor wall from, two complementary mould parts. 

In. another broad form the present invention cofl^nises: 
a method of manufeotoe of a vehicle mounted rotery concrete mixing drum of the type 
having an opening at one end for receiving and discharge of concrete therefrom and at the 
Other end means for engaging a drive assembly so as to rotate the dmoj for mixing or 
discliarging conciete; wherein, fbe drum is iDBn.u&ctured from at least one imoer mould 
and at least one opposing outer mould; vAemn the drum includes integrally attached 
vanes which outsland from tiie internal sorfece of the drum fimning an architoediatt spiral 
disposed such that when the drum is totaled in a first directioiL the concrete contents are 
mi:!jsd and when the drum is rotated in a second direction the conietits are discharges from 
said drum; at>d wherein the internal surtace of the drum is formed or lined with an 
elastomer which causes mixing of the coatents of the concrete at the concrete boundary 
lay^; wherein the method comprises the steps of ; 

a) preparing a first inner helical mold contajning a sur&ce mtermediate siite edges of 
the mould; 

b) friacing a leinfbrciijg rod in a recess in said inner mold; 

c) etiolosing the inner helical mold assembly within at least one outer mold part; 

d) sealing a joint between said inner mold part and said at least one outer mold part; 

e) injecting a polyurethane elastomer into a cavity defined by said iimer mold and said 
at least one outer mold part to form an inner helical waU element comprising one half 
of an inferior of the mixer and oik helical bkde; 

g) allowing said polt^urethanc to cure; 
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h) lemoving said at least one outer mold parts; 

i) removing one of said inner tnolds; 

j) removing tbe interior polyuretliaiie inner helical wall elemeid molding from the 
rema inder of the Jimer mold assembly; 
S k) repeatitig steps a) - j) to fortn a second inner wal) element. 

Preferably when a first and a second inner wall element are placed in a jig jointijug 
surfaces are held adiaceot to enable scaling the join formed by the join ting surfeces. 
According to a preferred embodiment, a mandrel is inserted into an open discharge end 
of a drum interior following which structural layers Of glass fibte reinforced plastics are 
1 0 wound about an outer surface of the inner wall. 

In another broad form the present invention comprises: 

A method of con^tmetion of a plastics mixing drum comprising the steps o£ 

a) preparing a first inner mold containing a surfeceexisnding from a joint HneM 

15 between two helical blades to a mid line mould joint line at an inner ectge of said blades; 

b) placing a reinforcing rod in a recess in said innsr mold; , 

c) fitting a second mating ioiier bdical mold to fbnn an inner mold assembly; 

d) enclosing the iaosx helical mold assembly within at least one outer mold part; 

e) seatixtg a joiiit between said inner mold assembly and said at Icmt one outer tnoM 
20 part; 

injecting a polyurethatte elastomer into a cavi^ defined by said inner mold assenibly and 
said at least one outer mold part to fbim one half of the interior of the mixer and one of 
tiiB helical blades; 

f) lowing said polyurethaae to cvire; 

25 g) removing said at least one outer mold parts; 

h) removing one of said inner molds; 

i) removing the interior polyurethajie molding from the remainder of the inner mold 
assembly; 

j) placing said two helical blade and interior moldings in a jig where the jointing 
30 surfeces are held adjacent; 

k) inserting a mandrel into an open discharge end of the dnrni; 

1) applying structoral layers of glass fibre leinforoed plastic the polyutethane layer. 

?red!bnibly lihc rein&icing is fitted using sp&cers -wihicfa centraliae die idnfonittg voi or mp^ in His woess. 
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Preferably ibe first and second ioner helical mold elements are jointed wilh a sealing 
componnd or gaskets along an inner edge. According to one etnbodimenl, the outer moJd 
is formed in three separate tdoldp^. 

5 Preferably, a joint between the two inner helical elemeaote fonning a helical blade is made 

with a polyuietihane elastomer compound. 

In another broad form the present invention comprises: 

a method of ixmnuiactuie of a vehicle mounted cotiorete mixing drum comprising ibs 
10 steps of; 

a) taking a helical inner moidd part and mounting the mould on a support; 

b) placing at leagt one external moidd in opposing relationship to said inner mould; 

C) mjeoting a flowable material into a space foraed between said inner mould and said 
15 outer mould such that the flowable material fortns a helical element wbich will fom 

at least part of an inner surface of said drum ; 

d) removing the at least one outer mould; 

e) removing the helical element &om said iioner mould; 

f) repeating steps a) - e) so as to form a second heKcal element; 

20 ' g) preparing an extedorsurfeceofthe helical elements for bonding to a structure 
of glass f5bre, 
Preferably, tbe flowable material is polyurethane. 

In. another broad form of an apparatus aspect the present invention conqjrises 

25 

a vehicle rootrated lotary comete mixing drum of the type having an openmg at one 
end for receiving and/or discharge of concrete tbiereftom and at the other end, means for 
engaging a drive asseoibly so as to rotate the drum for mixing or discharging concrete; 
wherein, the dram is manufachired flvm at least one mould using at least one plastics 

30 material; wherein the drum further includes integralJy attached vanes which outstand ftom 
the internal surfece of the drum fbimiag an archimedian spiral disposed such that when 
the drum is rotated in a first direction, the concrete contents are mixed and when the drum, 
is rotated in a second direction the contents are discharged from, said drum; whercitli, the 
drum is formed by a method comprising the steps of ; 

35 a) preparing a first generally heacal inner mold part containing a surface extending 
between first and second helical edges; 
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b) mouotmg the fiist helical inner mould part on a su{^»rt 

o) Mclosjng the ixam helical mold assembly within an outer aiould fonraed by at least 
one outer mold part; 

d) fitting a second mating inner helical mold part to the first inner would part to foifin an 
inner inoM assembly; 

e) injecting a polyuretiiane elastomer into a cavity defined by said inner mold assembly 
and the outer mould assembly to form an inner wall element coniprising one half of 
an interior wall of the mixer and one helical blade; 

f) allowing said polyurethane to cure; 

g) reraovii^ said at least one outea- mold parts to expose said inner -wall elemenl; 

h) removing said inner wall element one of said inner molds; 

In another broad form of the apparatus aspect, the present inveadon con^ises; 

a. vehicle mounted concrete mixing drum formed by a metiiod of raanu&cture comprising 

the steps of; 

a) taking a helical hmer mould part and mounting the mould on a support; 

b) placing at least one external mould in opposing relationship to said inner mould; 

c) injecting a jflowble material into a space formed between said inner moukl and said 
outer mould such that the flowable material forms a helical element which wiU fonn 
at least part of an inner surfece of said drum; 

d) removing the at least one outer mould; 

e) removing the helical element from said inner mould; 

f) repeating steps a) - e) so as to &nn a second heUcal element; 

g) prepaiir^ an escterior surface of the helical elements for bonding to a aliuDtuial layer 
of glass fibre. 

Presferably the fiowable material is polyurethane. 

According to one embodixnent the helical blades projectfag from an inner surface of said 
drum have a pitch dimension of between 1- 2 meters and are formed by elastomeric 
material. Preferably the wall strength of ^id drum is around 600MPa at a wall thickness 
of Smm. Prejferably the polyuiethane forms an inner layer which is approximately 3mm 
tibick 
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Pxeferably the structural layer comprises filament windings forwitug a layer of 
afrproxiuiately Jmm thickness. 



Iti another broad fana the present inyention comprises; 

s. heavy duty rotary concrete mixing drum capable of attachment to a vdiide; the drum 
comprisiing a first end which esogages a dWve ass&oMy which rotates said drum for 
mixing of said concrete and a second end from which mixed concrete is discharged; 
wherein said drum is manu&ctured from at least one layer of plastics material wherein the 
drum hicludes a wall having integral internal fonxiations which promote mixing of said 
concrete and an inner surface which promotes mixing of the concrete at the boundary 
layer between the concrete and said inner sui&ce; wherein the drum is formed according 
to Ifte method steps of: 

a) taking a heUcal inner mould and mounting the mould on a support; 

b) placing at least one external mould in opposing relationship to said inner mould; 

c) injectmg polyuretbane into a space formed between said inner mould and said outer 
mould; 

d) retnoving the at least one outer mould; 
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c) renwivmg a helfcsd blade part from said inner mould; 

f) repeating steps a) - e) so as to form a second helical blade part; 

g) mating the fiirst and second helical blade parts with aa interior shell; 

g) preparing m exterior of the drum for bonding to a structural layer of fibre; 

h) •wmiin.g tbe structural layer about said exterior. 

DETAILED DESCRIPHON 

The present invention will now be described according to a preferred but non limiting 
embodiment and wdth reference to the accompanying illustrations wherein: 
Figure 1 shon^ a side elevation of an inner helical mould part; 
Figure 2 shows a side elevalxon of the mould part of figure 1 including exploded 
esctonal moulds; 

Figure 3 shows a side view of the inner mould part of fignies 1 aad 2 fiilly enclosed by 

esd^mal mould sections 
Figure 3a shows an enferged view of ejcteraal raoulds ejjploded from a helical blade pai^ 
Figure 3b shows an enlarged view of the assembly of figure 3a with outer mould parts 

moulds assembled 

Figure 4 shows outer mold secdons exploded from the inner mould assetobly upon 

completion of injection of an elastomer. 
Figure 5 shows a helical blade part produced by and removed &om the inner mould 

assembly of figure 4; 

Figure 6 shows a coupling of s^Kirafe and complementary helical blisido parts formed 
by the arrangements of figures 1 -5 aad wMch fonn an umer wall of the drum; 

Figure 7 shows a housing for assembly in which tiie inner wall of the drum is placed 
after mouldit^ helwal blade parts fbr preparation of the blade parts to receive 
an outer structural layer; 

Figure 8 shows an asseniibly including a mandrel for mounting said imier p^c fbr 
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applying aa outer strudmal layer of glass fibiTB; 
Figure 9 sliows a consisted drum with track ring fitted.; 

The concentrated wear points m the prior art steel drums reduces the working life of the 

5 drums necessitating costly repair or replacement SteeJ drums are imbricated iSrota rolled 
flat sheets irfuch form cones and a cylinder which are then joined together by welding, 
Aichimedian spirals are then, welded lo the inner surfece of the dmiro resulting in a high 
apecifio gmvity vessel whose self weight reduces the amount of concrete which can be 
carried by the vehicle to which it is attached. Tbe steel drums suffer &om a number of 

10 disadvantages including susceptibiHty to abrasion at the junctions of the cylindrical and 
conical sections and the tendency for unwanted concrete build up at llie sharp comers and 
crevices formed by the mixing blades. In addition, the smoodi internal sur&ce of the steel 
drum promotes sliding abrasion and inhibits mixing at the botmdaty layer due to the low 
coe£Qcieut of Motion at the concrete/metal interface. 

15 The method to be described below is an alternative to both steel drums and ttie plastics 
druins fbnned by the methods of manufeotuKs described in International Patent 
application No. PCT/AU00/D1226 to Rodgers and Khoxtti. According to the method, a 
plastics heavy duty concrete mixing drum is formed using both internal aod external 
moulds. The drum iocJudes an internal arcbimedian spiral fermed by hdical blades or 

20 vanes which tniss concrete during rotation of the drum in one direction and discharge 
concrete when the drura is rotated in an opposite direction. The drum is generally pear 
shaped mi includes an openmg at one end for entry and discharge of concrete. 

25 The first step in the method according to one embodiment, involves tiia use of an internal 
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mould- A polyrirethane dram interior coo^lete with internal helical blades is fbnoBd 
betweet). an. mtetior and aa. exterior mould set The exterior moulds are easily removed 
after tine polyuretiiane is farmed, however because the mixer is a closed vessel with the 
dischaage opening smalter than the mtadmvm dimeter, aod due to the complexify of 
the blade moulds, it is not possible to form the interior as one complete piece and then 
remove the mould. Accordingly, tiie elastomeric drum interior is moulded in sections 
which can be removed fit»m the moulds, and Hwai joined to km the complete ioterior. 
This interior is tiien reinforced wilii structuisil layers to complete the mixer. The joining 
together of two oonplementary imiiar wall sections vs^ch are each fbrnsd by the same 
method steps sequentially is a new approach to forming a drum interior not known in the 
prior art. 

Refwiog to iSgwe 1 there is shown m assembly i which con^rises a support 2 w*ich 
receives and retains thereon a helical mould part 3. Mould. 3 is showti in profile by line 4. 
Mould 3 is initially prepared in a separate mould having a helical interior so that mould 3 
conforms to the shape of ihat ititerior, Ouce mould 3 is formed^ it may be transferred 
manually or dherwise fbr mounting on support 2 in prepaiation jfof receiving external 
moulds. Figure 2 shows a side elevation of the mould 3 of fiigwce 1 with e?£pIoded 
opposing external mould parts 3 and 6. Mould parts 5 and 6 encapture mould 3 but leave 
a generally helical eaviiy tiberebetween, Oace extetnaJ mould parts 5 a«d 6 have been 
secured and sealed, polyicretbane is uqjected into the aforesaid cavity. It will be 
appreciated by persons skilled in the art that more than two cixtenial moulds may be used 
to fulfill the same objectives of encapsulating inner mould 3, Figure 3 shows a side view 
of the imier mould 3 enclosed by external mould sections 5 and 6. 
Figure 3a shows an enlarged view of external moulds 5, 6 and 7 exploded from inner 
mould 3 revealuig a section view of a part helical blade 8 retrieved firom the cavity 
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defined by outer moulds 5 and $ at)d inner movdd 3 Mowing mjection of polyurethajje. 
'Figure 3b shows an enlarged section view of tiie assembly of figure 3 a witll moulds 
assembled. Moulds 5, 6 and 7 are shown in figure 3b in abutting relationship with part 
helical bJade 8, which is formed by injection of a polynrefhane elastoanef info a cavity 

formed between moulds 5, 6 and 7. 

Referring to figure 4 there i$ shown outer mold sections 5 and 6 exploded from the 
imtesr would assembly 1 upon completion of injection of an elastomer. Upon removal of 
iiHKsr mould section 3 part helical blade ( or blade element) ? wWcln has been formed 
from tlie elastomeric material injected into the cavity defined by assembled eTctemal 
moulds 5 tod 6 and inner mould 3 as shown in figure 3 may be released. Figure 5 shows 
a first helical blade part 8 formed in a first helical ( aichimedian) spiral. The above 
described process is repeated once again to form a second helical ( archimedjan) apifal 9. 
HeUcal blade part 8 forms one half of a corapktBd helical blade which is integrally 
disposed m an inner surface of the drum formed by the processes described herein, A 
repeat of steps described with lefiaence to figures 1-5 result in. a second helical inner 
blade element 9 which co operates with and is complementary to Mica! blade element ? 
to form a completed inner wall including integral helical blade Figure 6 shows a pair of 
helical blades 8 and 9 fiomed by the assembly and process as described with reference to 
figures 1-5 . Blades 8 and 9 ate in the fbrm of two parallel heHcal spirals spaced al 180 
degree axial phase dififerenoe each with a reinfbrciiig rod 30 ( see figures 3a and 3b) id 
the interior edge, which may be a continuous filament and resin rope. As these blades are 
integral with the interior surface of the mixer, it is convenient to join these two structunes 
along two helical lines mid way betwera the blades. In this way the interior is formed as 
two identical mouldings which can be removed frorn the interior mould 3 and exterior 
mould sections 5, 6 and 7 and which also contain the complete reinforcing rods 10. 
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The exterior moulds contain a layer of glass reinforced plastic whicJi. bonds to the 
polyurethane which is formed, against it In this way tbe two DJOuJdicgs are formed with 
two helical jointing lines mid way between the Wades and a stiff inner shell ready to 
5 receive the structural layers is fonued. 

Accoiding to one embodiment a. ptdbired method of manu&cturing the mixer is as 
follows. 

10 The inner helical mould 3 which includes tbe surfece which extends firom a joint line mid 
w«y between two formed helical blades ( 8 and 9) to a mid-line mould joint line at an, 
inner edge of the blade. Hiis surfece feces towards the drive end of the mixer and 
contains a recess for the reinforcing rod or filament rope 10. The next step is fitting 
reinforcing lod 10 with polyurethane spacers, vAikh centralize the rod in a recess in inner 

15 mould 3. 

A mating inner helical mould is prepared and fitted and is jomed with sealing' gaskets 
along its inner edge. The helical inner mould 3 is enclosed within the three external 
moulds 5, 6 and 7, die surfaces of which are pre coated with glass fibre reinfiirced 
plastic, to provide an interior moulding to the polyurethane elastomer. Seals are 

20 incorporated into a joint formed between tbe inner and outer moulds. Following this the 
polyurefthane elastomer is moulded into the cavity formed between the inner and outa* 
moulds. The elastomer polymerizes to form blade 8 which comprises half the interior 
layer of Ihe mixing drum. The polyurethane k allowed to cure wheteupon outer moulds 
S, 6 and 7 are removed to e^ose an inner shell and Outer suT&ce of the polyuteSjane 

25 blade part 8. This allov^ removal of Ote helical blade part 8 and interior polyurelhaiie 
moulding- The above process is repeated to provide a Second helical blade part 9 and 
iat^or ajoulding. The two heHcal blades 8 antd 9 are then assembled in a jig 11 as shown 
to figure 7 wbesreupon they are joined together using a polyurethane elastomer compound 
At this stage of the processing a drive ring is appKed to the polyurethane layer which will 

30 &rm the inner layer of the mixing dfim Tbe ji© is teittwved and the now fbtBJed inner 
layer of the drum is transftstred to a windung station as shown in figure 8. 
A steel mandrel 12 is itiserted into the opeti ( discharge ) end 13 of the mixer so that it 
reaches the drive ring which is common to heavy duly drums of this type. The drive ring 
which imparts rotation to the mixer is spigotted and drilled to suit a gear box flange. The 

35 glass fibre reinforced plastic exterior of tlbe polyurethane interifflr is bonded to the drive 
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ring and allowed to cure. The glass fibre reinforced plastic exterior is extended over llie 
discharge end support flange which fhen Ibrms aa enclosed vessel against the mandrel. 
An inflation pressure is applied to the interior of ibs mixer to ensure it confotms to the 
interior of the jointing jig. The top half of the jig is removed and the external surface of 
5 the polyetijylene joints is covered with glass fibre reinforced plastics. Following that, tlie 
external surfece of the moulded polyurefhane interior of the mixer is prepared for 
bonding to the structural layer . 

Structural layers of glass fibre reinforced plasticare applied by one of the known methods 
standard to the industry such as : 
10 a) Contact moulding ofrandom and/or directional glass fibres and resin. 
V) Filament winding. 

c) Suilfece fmishing by filling and grinding or/ Moulding a gel coat finish using 
T^icuum or pressure. 

The winditig step is conducted after drum inner layor 1 1 is mottnted on tnatidrel U. ( see 
IS figure S). As represented by figure 9, the final step in the consiruction of the drum 14 
involves the installatloa of Hie ti^uik rittg 

These are known in conventional heavy dgty dnwns and cotnpf fee a cyitadrical tail 
attached to Ibe mixer adjacent to the discharge end and which is supported by two rollers 
to allow the jnixer to be rotated by the i^ajtbox at the drive end The ring is held itt 

20 position with rubber gaskets whit* seal to flje .raixer and this space between the ring and 
the mixer is filled wilh a liquid polyurathane which bonds to both as it gels and cures. 
M operatioti ibis elastomer transmitB the loads fiom ihe mixer shell to the steel track ring 
and hence to the steel support rollers. In this way the concentrated loads are spread and 
only low Stresses ate transmitted via the elastomer to the mixer sheU 

25 Accoiding to one embodimeut; a computer may be employed to program and control the 

delivery of tiie polymer to the mold surfece and the application of the structural layer. 

The winding of a fibre reinforced structural layer may involve computer controlled 
ynwindnig of resin wetted fibre rovings fiom around a rotatiD® former. The tensile 
30 Strength of the windings jnay be in the order of 600 MPa. To obtain ttie optimum physical 
properties of Uie filament wound structure fee fibres are aligrrad to the loads imposed in 
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use of the fijaished drum. Typical loadings on 'die dnnn aie axial bending under weight of 
-wet concrete, an applied dynamic load at the drive end of the dmtn, driving torque and 
siqjport loads at discharge end trunion rolls. Tlxe windiiiig pattern of the filaments aligns 
tlie fibres to withstand Ijeoding stresses, increasing in angle and in wall thickness towards 
the discharge Bind to accoismodate applied lollfif loads. 

The rovings which luie the dram may alteroatively be drawn through the resin bath and 
^lied to the suri^ce of the drum as a wide ribbon comfdsing thousands of tensioned 
fibres. The windings overly until the required tiitcfcoess is reached. The surfece of tine 
dram may be covered with wet resin and swaJJ irregularities v*iich need to be addressed 
to provide the external fmish. As a result of this construction, the spiral mixing blades 
inside the drum ore capable of withstanding high bending and shear resistance during 
mixing operations. The inner elastonneric surfece is highly resistant to abrasion by 
concrete yet it is softer and lighter than the steel equivalent. The higher resistance to 
abrasion is fecilitated by die mtural elastic deformation of the elastomer which absorbs 
the kinetic energy of tlte conwete particles without gouging of the swfeee materiaJ. In 
addition, due to the property of the inner swd^ which will prefiirably be polyurethane, 
the concrete will be mixed, raHier than slide at the boundaiy layer ensuring efScieUt 
mixing of the concrete throughout Uie mix and reduction of abrasion due to the stooottJ. 
curves ihroughout.the interior of the drum. 

Furthermore, the blades are strengthened by Iheir molding integrally with tile wall of the 
drum and have a stijffness factor which will sustain all applied normal operating loads, 
A further advantage in the use of plastics for the mixing druBOS lies in the thermal 
properties of the plastics material Hot conditions are undesirable for concrete miring as 
they accelerate hydration reducjng concrete workability which is an essential property 
required immediately following a concrete powf. In veiy hot climates, the conventional 
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steel vehicle naounted; iBiijdoig dmns conduct high heat loads which increase heat at the 
concrete boundary layer due to contact with the super ieated diura wail causing utiwauted 
accelerated hydratioiL This phenomenoui is dififibult to avoid with steel druros as the 
condwctivftjr of steel leads to high conductive heat transfer firoffi the outer skin of the 
drum to the inner wall vvbicb is noraaafly in contact with the concrete. In some hot 
dimates, ice is placed in the steel drums in an attempt to arrest ten^rature increase 
inside the druta As concrete hydration is an exothermic leaction, it is sensitive to 
external temperatures. Accordtngly it is dbsitable liiat the concretB teznperaturB Feinains 
acceptably low to ensure a satisfiictory level of workabilily and to retard bydiaadon. Steel 
drums heat sigatficanliy and conduct heat through their thickness imking the coacfete 
vulnerable to the vagaries of teniperature variatioa Overheating of the concrete mix is a 
problem to be avoided aad b^ iti accordance witli one aspect provided a method of 
manufacture of a plastics drum to take the place of the conventionaj steel drums thereby 
reducing the unwanted ejBf^cts of high thermal conductivi^ typica:! of the steel drums. 
The plastics drum allows the concrete to remain woilcable inside the drum for longer 
periods compared to concrete in steel mixing drums atKier the same external temperatuie 
conditions and transporting concrete. 

The method of coiostniictioja of a plastics concrete mixing drum as described herein 
provides an alterdative yet eflocjent method of production of plastics drums. The methods 
descnbed herein allow for mass production with reduction in the mmiber of production 
steps con^jared to the known methods. 

It will be recognized by persons skilled in the art that numerous vamtioos and 
modifications may be made to the ityyetrtion as broadly described herein wifliout 
departing from the ovemll spirit and scope of the invention. 
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THE CLAIMS DEFINING THE INVENTiON ARE AS FOLLOWS: 

1 A method of ■manufacture of a vehicle niouated rotary concrete mixing drum 
of the type having an opening at one end, for receiving and/or discharge of concrete 
thenefrom and at the other end, means for engaging a drh/e assembly so as to rotate the 
drum for mixing or discharging concrete; wheneJMi, the drum is roanufectimed from at 
least ones mould using at least one plastics material; wherein the dmm fnrdier includes 
mtegrally attached vanes which outsland from the intemaJ sitfface of the dtxm forming an 
aichkoedian spiral disposed such that when the drum is rotated in a first direction, the 
ooBstets contents are mixed and when the drum is rotated in a second directioti tibe 
contents are discharged from said drum; wherein, the method comprises the steps of; 

a) preparing a first generally helical imer mold part containing a sujdfece extending 
between first and second helical edges; 

b) mounting the first helical inner mould part on a support 

c) enclosing the inner helical mold assembly within an outer mould formed by at least 
one outer mold pari; 

d) fitting a second mating inner helical mold part to ijhe fast inner mould part to fym m 
iaaen: mold assembly; 

e) injecting a polyuretibiane elastomer into a cavity defined by said inner mold assembly 
and the outer mould assenibly to form an inner wall element comprising one half of 
an interior wall of the mixer and one helical blade; 

f) allowing saidpolyurethane to cure; 

g) removing said at least one outer mold parts to expose said inner wall element; 

h) removing said inner wall element one of said inner molds; 

2 A method according to claim 1 comprising the additional step of placing a 
reinforcing member in a recess formed in said inner mold part 
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3 A method according to claim 2, wherein steps a) ~ h) are repeRted thereby 

providing a second helicEil inner wall etemeiit. 

5 4 A method accordimg to ciaim 3 wherdu the first and second helical inner wall 

elements are complimentary and combine to form an inner wall siir:fece of the mixing 
drum, 

5 A method according to claim 4 comprising the further step of placing said first 
and second helical inner wall elements into a jig where opposing edges of said elements 

1 0 are held adjacent; the wall elements defining an inner cavity of said drum. 

6 A method according to claim 5 wherein said opposing edges are sealed to 
corrfklete said inner wall of said drum, 

7 A method according to claim 6 comprising lim furtiie* step of removing said 
inner wall fmm said jig and placing said inner wall on a mandrel such that the mandiel is 

15 disposed in said inner cavity. 

S A method according to claim 7 wherein the itmer -woUl is placed on said 

mandrel via an open end of said inner wall 

9 A method according to claim 8 com^ffising the farther step of applying 

structural layers of glass fibre reinforced plastic to the polyurethane inner layer. 
20 10 A method according to claim 9 viierein the internal sur&ce of the drum 

incliides an elastomer which allows miaang of the contents of the concrete at a concrets 

boundars' layer; 

11 A method according to claim 10 wherein said reinforcing member is a 

continuous rope inserted in a recess in said blades. 

25 

12 A method of construction of a plastics concrete mixing drum wherein the 

method itichides Has use of inner and outer molds each mstdt up j&om separate mould 
parts which are divided along two helical lines thereby aJUowing formation of a dium 
interior wall from two complemenfary jkouW parts. 
30 13 A method of manufecture of a vehicle mounted rotaiy concrete mixing drum 
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of Has type having an opening at one dnd for sreceiving and disoharge of concrels 
tiBndrom and at the otber end meajtis for engaging a drive assembly so as to relate the 
dram for mixing or discharging concrete; wherein, the drum is manufectstfed Srom at 
least one jjtjner mould and at least one opposing outer mould; wherein the drom includes 
5 int^iaJly attached vanes which ontstand fiom the imsmal sur&ce of the drutxt fi^mxiog an 
atcbimedian spbral disposed such that \vbea the drwn ts rotated ia a first directioa the 
concrete contents are mixed and when liie drum is rotated in a second direction the 
contents ate discharges froa s^d dram; and wherein the internal surfece of the drum is 
fbimed or lined with an elastomer vdiich causes mixing of the contents of the concrete at 
1 0 the coticiBta boundary layers wherein the method comprises the steps of ; 

a) preparirig a first hmer heUcal mold containing a suf&ce intertnediate side edg^^ 
the noioiild; 

b) xibcingareinfbicitigrodinaFecessinsaidimiermoId; 

IS c) euctosing the inner heUcal mold assembly within at least one outer tnoM part; 

d) sealing a joint between said inner mold pert and said at lea$t one outer mold part; 

e) irgecttng a polynrethane elastomer into a cavity defined by said inner mold and said 
at least one outer mold part to fonn an inner helical wall element comprising one half of 
an iirterior of fliemixeiratid one helical blade; 

20 g) allowing said polynretbane to cure; 

h) removing said at least one outer mold parts; 

i) removing one of said inner molds; 

j) removing the interior polyurethane inner helical wall element molding fiom the 
remainder of the inner mold assembly; 
25 fc) repeating steps a ) - j) to form a second inner wall element 

14 A metliod according to claim 13 comprising the ftirther steps of : 

a} placing a second massr wall, elsmem along with said first inner helical wall element in 
a jig where the jointing surfeces are held adjacent so as to form an inner wall ; 
b) sealing 1hejoin:K»ined by said jointing sui&ces. 

,30 

15 A method according to claim 14 wherein comprising IJie additional step of 
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a) inseitiii^ a mandrel into an open disdmge end of a dnrni interior ; 

b) windnig structural layers of glass fibre leinlbroed plastic aboot an outer surfecc of 

said ixmer wall. 

1 6 A method of conStruGtion of a plastics mixing drum comprisiiig the steps of: 
S a) preparing a first inner mold containii^ a snrfece extending fiom a joint line midway 
between two helical blades to a mid Unc mould joint line at an inner edge of said blades; 

b) placing a reinforoing rod in a recess in said inner mold; 

c) fitting a second mating inner helical mold to form an inner mold assembly; 

d) enclosii^ the innex helical mold assembly wiUun at least one oufer mold part; 

10 e) sealing a joint between said inner mold assembly and said at least one outer mold 
part; 

injecting a polyntethane elastomer into a cavity defined by said kmer mold a^embly and 
said at least one outer mold part to form one half df the interior of tbe mixer and one of 
the helicd blades; 
1 5 f) allowing said polyurelhane to our^ 

g) removing said at least one outer mold parts; 

h) lemovittg one ofsaid inner molds; 

i) removing the interior polyurethane molding from tbe remainder of the innor mold 
assend>ly; 

20 j) placing said two helical blade and interior moldings in a jig -where the jointing 
surl^es are held adjacent; 

k) inscrtii!® a mandrel into an open discharge eajd of the drum; 

I) applying structutal layers of glass Bbre reinforced plastic the polyurelhane layer. 

25 17 A method according to any of the foregoing claims wherein the reinforcing is 

fitted with spacers which centralize the rod in its recess. 

IS A method according to claim 17 wherein, the first and second inner helical 

mold elsraeKts are jointed with a sealing compound or gaskets along an inner edge. 

30 19 A method according 1o claim 17 wherein the outer mold is formed in three 

separate mold parts. 

20 A method according to claim 19 wherein, the joint between said two inner 

helical elements fbrming a helical blade is mads with a polyurelhane elastomer 
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cowjpotmd 

11 A method of manofeoture of a vehicle mounted concrete tnixing drum 

5 comprising the steps of; 

a) taJdng a helical inner moidd part and moflMtcttg the mould on a support; 

b) placing at least one exteraaJ rnoold in opposing relationship to said inner mould; 

c) injectiTig a flowable maljeiriaJ into a space formed between said tamer mould and said 
1 0 outer mould such that the flowable material forms a helical element, which will form 

at least part of an inner surjfece of said drum; 

d) removing the at least one outer mould; 

e) removing the helical element firom said inner mould; 

f) repeating steps a) - e) so as to form a second helical element; 

13 g) preparing an exterior surfeceofthe helical elements for bonding to a structural layer 
of glass fibre, 

22 A method according to claim 21 wherein the flowable matatlal is 

polyurethane. 

20 23 A mefliod according to claim 22 wherein, said first and second helical 

elemsnfs are joined itt a jig to form an inner surfece of said drum. 

2 

24 A method according to claim 23 comprisiag the further step of preparing an 
exterior surface of the mixer for bonding to a structural layer of glass fibre. 

25 

25 A method according to claim 24 comprising the additional step of winding a 
structuml layer of fiberglass about said exterior surfece. ^ 

26 A vehicle mounted rotary concrete nuxing drum of the type, having an 
30 opening at one end for receivmg and/or discharge of concrete tibesrefrom and at the otlier 

end, means &r engaging a drive assembly so as to rotate the drum for mixing or 
discharging concrete; Dvherein, the drum is manufactored from at least one mould using 
at least one plastics material; wherein the drum fur&er includes integrally attached vanes 
which outstand &om the intamal sur&ce of the drum fi>nning an ardiimedian spiral 
35 disposed such that when the drum is rotated in a fust direction, the concrete contetJts are 
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mixed and when the drum is rotated in a second direction the contents are discharged 

&om said drum; whereift, the dmiw. is fonned by a meihod comprising the steps of; 

a) preparii^ a first geneiaUy helical inner mold part containing s surfece ejctending 
between first and second helical ed|ges; 

5 b) mountitjg the jfetheUcal inner naould part on a support 

c) closing the inner helical mold assembly ■within an outer mould formed by at feast 
one outer mold pan; 

d) mting a secosud matiiig inner helical mold part to the iBiret inner mom part to an 
inner mold assembly; 

10 e) iqjccting a polyurcthane elastomer into a csvily defined by said 

and the outer mould asBaid>ly to form an inner wall element coniprising one half of 
an interior waU of fba mixer and one helical blade; 

f) allowing said polyurethane to cure; 

g) removing said at feast one outer naold parts to expose said inner wall elemeni; 
15 h) removing said inner wall efement one of said inner molds; 

27 A vehicle mounted concrete mixing drum formed by a method of manufecture 

comprising the steps of; 
20 a) taking a helical inn^ mould part and mounting the mould on a support; 

b) placing at least one external mould hi opposing relationship) to said inner mould; 

6) ityecting a flowable material into a space formed between said inner mould and said 
outer mould such that the ftowable material forms a helical element which will form 

25 at least part Of an inner suf&ce of said drum,- 

d) reroovitjg the at least one outer mould; 

e) removing the helical element from said inner mould; 

f) repeating steps a) - c) so as to form a second helical element; 

g) preparing an exterior sur&ce of the helical elements for bonding to a structural layer 
30 of glass fibre. 

2S A concrete mixing drum according tockim 27 wheteiti the flowable matedaJ 

is polyurethane. 

29 A concrete mixmg dram according to claim 27 wherein helical blades 
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projectijjg from an intier swfeoe of said drooM have a piteh disioeiteion of between 1- 2 
meters and are fbnned by elastomeric matenal. 

30 Aiaixhm^rvmac(»idh^toc^m2iwbei^ the wail strength of said drum 

is around 60QMPa at a wall liiickness of ittsm. 
5 31 A amixtg drum according to claim 29 wherein the polyuFetbane forms an 

inner layer which is approxttnately 3mm thick. 

32 A mijfitjg drum according to claim 31 wherein and said slructuraJ- layer 

con^jrises jSlaDoent windings forming a layer of approximately 5mm thickn^s. 
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